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The Medicaid Drug Utilization Review (DUR) 
program conducted by Medicaid state agencies 
promotes patient safety through state-adminis-

tered drug utilization management tools and systems in a 
2-phase process.1 The first phase of the program is a 
prospective DUR, which involves electronically moni-
toring prescription drug claims to identify problems such 

as therapeutic duplication and drug–disease contraindi-
cations. The second phase is a retrospective DUR, which 
involves ongoing and periodic examination of claims 
data to identify patterns of fraud, abuse, overuse, or med-
ically unnecessary care, and implements corrective ac-
tion when needed. 

With the enactment of the Omnibus Budget Recon-
ciliation Act of 1990, states were mandated to implement 
DUR programs by January 1993. Each state Medicaid 
agency is required to submit an annual report on the op-
eration of these programs, including a calculation of the 
cost-savings related to the operation of each program.2
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The prospective DUR tool and systems assess each 
prescription for an individual Medicaid patient before 
the medication is dispensed to identify drug-related prob-
lems.3 If an alert is triggered on the submission of a drug 
claim, the pharmacist must make the appropriate re-
sponse to the alert, which is captured electronically. 

Appropriate actions include discontinuing unneces-
sary prescriptions, reducing quantities of prescribed med-
ications, switching to safer drug therapies, or adding a 
therapy recommended in published (evidence-based) 
guidelines from an expert panel. Otherwise, the pharma-
cist can override the alert based on his or her best profes-
sional judgment or after consultation with the prescrib-
ing physician. When a claim is denied as a result of a 
prospective edit, there may be a “replacement” or a 
“substitute” claim. Of note, the prospective DUR occurs 
before any drug claim is entered into the process of sub-
mission for Medicaid reimbursement.

In 1992, the US Health Care Financing Administra-
tion awarded 2 cooperative agreements for demonstra-
tions of prospective DUR programs. In particular, Iowa 
tested an online prospective DUR system, and an evalu-
ation of this program was published in 1999.4 The 

cost-savings were estimated by using multivariate regres-
sion analyses to compare the total Medicaid drug pay-
ment and the individual total costs for 8 drug classes 
between pharmacies that participated in the demonstra-
tion and pharmacies that did not (ie, the control group).4 
Multivariate regressions included covariates such as age, 
sex, race, and Medicaid eligibility.

Besides the United States, other countries have DUR 
programs. An evaluation of a pilot program on the real- 
time DUR system in South Korea was published in 
2013.5 The savings were calculated by subtracting the 
costs of drugs that were actually prescribed or dispensed 
from the cost of drugs that were initially entered by clin-
ics or pharmacies when sending data to the Health Insur-
ance Review & Assessment Service. If the prescription 
was changed after a review, this was reflected in the drug 
expenditure changes.

In India, drug utilization studies have been done at 
the provider level, not as a national program.6 Prospec-
tive studies were conducted in different hospitals and in 
periods of less than 1 year to investigate the use of anti-
diabetic, antihypertensive, antiepileptic, nonsteroidal 
anti-inflammatory, and antibiotic drugs, and to identify 
whether such prescription patterns are appropriate in 
accordance with international guidelines.6 Detailed in-
formation about the avoided costs calculation method 
was not provided.

In the United Kingdom, among the main interven-
tions introduced to control medicines wastage are medi-
cines use reviews, which can generate significant savings 
in the number and value of medicines dispensed when 
conducted to a well-defined standard.7 For example, a 
small-scale study in Leeds, England, in 2000, showed an 
average of £4.72 reduction in the net cost of drugs per 
patient in 28 days.8 

A study conducted in 2003 and 2004 by Aston Uni-
versity in Birmingham, England, showed that medicines 
use reviews could reduce the number of repeat medicines 
ordered by more than 20%, while keeping the patient on 
a 3-month repeat prescription.9 Similarly, the United 
Kingdom’s National Health Service Tayside piloted 
medicines reviews and patient awareness and education 
measures at 8 general practices in 2005, and reported 
measurable improvements in wastage that were indepen-
dent of the prescription’s length.7 

However, in 2007, the National Audit Office con-
cluded that the take-up of medicines use reviews 
around the United Kingdom had been lower than ex-
pected, and that there were information problems in 
ensuring that pharmacists had accurate records of the 
patient’s repeat prescriptions, and that they were able 
to convey their reports back to the general practi-
tioner.10 The detailed calculation methodology in med-

KEY POINTS

➤	 According to CMS, states saved an average of 
$53 million in 2016 by using its prospective DUR 
program, almost 50 times more than was saved in 
the retrospective program.

➤	 Cost-savings estimates for the prospective DUR 
program in 2016 were conducted by academic 
institutions in 4 states, by private companies in 38 
states, and by other groups in 8 states.

➤	 A previous study compared the methodologies used 
by states to measure cost-savings in the Medicaid 
retrospective DUR program in fiscal years 2014 
and 2015.

➤	 This follow-up study reviewed the methodologies 
used to measure cost-savings in the Medicaid 
prospective DUR program in 2015 and 2016.

➤	 Results show a great variation among US states in 
the methods used to measure cost-savings in the 
Medicaid prospective DUR program.

➤	 The most frequent methodology used was a 
calculation of the total claim rejections and 
subtracting claim resubmissions at the amount 
actually paid.

➤	 The federal government should lead an effort to 
unify the methodology used by states and the DUR 
program to evaluate its ability to save states money.
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icines use reviews was not reported in either case.
Finally, an international review of evaluative studies 

of policies to control expenditures on pharmaceuticals by 
influencing the behavior of prescribers showed that edu-
cational interventions, including the DUR program, can 
lower pharmaceutical utilization and expenditures when 
the focus of intervention is on cost-effectiveness infor-
mation, but that the changes are likely to be modest.11 
Only randomized controlled trials and rigorous quasi- 
experimental designs (ie, interrupted time-series and 
controlled before-and-after studies) were eligible for re-
view, but information on the cost-savings methodology 
used in DUR programs was not provided.11

A previously published review of the Medicaid retro-
spective DUR program reports submitted by each state 
Medicaid agency to the Centers for Medicare & Medic-
aid Services (CMS) in 2014 and 2015 showed a remark-
able lack of consistency in cost-savings methodology.12

The goal of this current follow-up article is to review 
whether that same lack of consistency is also found in 
the Medicaid prospective DUR program. In doing so, 
this article also provides a brief summary of the current 
methods used by states in 2015 and 2016 for cost-savings 
estimates in these programs.

Methods
For each state, the cost-savings methodology was 

downloaded from the Medicaid website from the DUR 
2015 and DUR 2016 reports to CMS.13,14 We download-
ed a total of 100 reports, with 2 for each state and 1 for 
each year; however, reports from Arizona were unavail-
able, because almost all its Medicaid program beneficia-
ries are enrolled in managed care organizations. We then 
reviewed the documents to extract the methodology 
used by each state to estimate the prospective cost-sav-
ings methodology for the DUR program. 

Next, we grouped the methodologies into 3 catego-
ries, using criteria such as the inclusion of reversed and 
denied drug prescription claims in the calculations and 
the aggregation criterion of the allowable payments of 
the claims. Within each group, we identified additional 
refinements, such as the disaggregation of cost-savings by 
type of alert, the elimination of duplicate claims, the 
exclusion of delayed costs, and the use of weights.

All the states were classified into a unique group based 
on the methodology used, except Arkansas and Con-
necticut, which were classified in more than 1 category 
for the same period (Table 1).13,14 

In Arkansas in federal fiscal year 2015, the drug-dis-
pensing cost-savings were estimated by using a combina-
tion of 2 methodologies. In Connecticut, the 2015 and 
2016 reports state that either of 2 methodologies could 
have been used in estimating the cost-savings.13,14

Results
In 2015, 39 of the 50 states and the District of Colum-

bia reported having a prospective DUR program, 10 re-
ported using other DUR programs (eg, the retrospective 
DUR), 1 reported no DUR program, and 1 state’s (ie, 
Arizona) report was unavailable.13 

In 2016, 40 states reported having a prospective DUR 
program and, as in the previous year, 10 states reported 
using other DUR programs (ie, the retrospective DUR); 
1 state’s (ie, Arizona) report was unavailable.14 The in-
crease from 39 to 40 states reporting savings as a result of 
the prospective DUR program was explained by a reclas-
sification of cost-savings in the state of Maine.14 

In 2016, the total estimated savings by preferred drug 
list or prior authorization program was categorized as re-
sulting from its prospective DUR program, whereas in 
2015, the same program was classified in the “other pro-
grams” category.13,14 

In 2015, of the 39 states that reported cost-savings as 
a result of having a prospective DUR program, 31 shared 
details regarding the methodology used (27 states report-
ed full information) and 8 states did not. In 2016, 33 

Table 1 Reporting Status of States, by Medicaid DUR Annual 
Report Survey, 2015 and 2016

Methodology

FY 2015 FY 2016
Cost-savings reported, methodology 
available: prospective DUR

Total rejections subtracting 
resubmissions, at the amount  
actually paid

AK, AR,a FL, GA, ID, KY, 
LA, MD, MI, MN,b NE, 
NH, NJ, NM, OH, OR, 
VA, WA

AK, AR, FL, GA, ID, KY, 
LA, MD, MI, MN,b NE, 
NH, NJ, NM, OH, OR, 
VA, WA

Total rejections without subtracting 
resubmissions, at the average 
amount paid

AR,a CA, CT,c IN, MA, 
OK, TX, WV, WY

CA, CT,c IN, MA, OK, 
TX, WV, WY

Total rejections without subtracting 
resubmissions, at the amount  
actually paid

CT,c DE, MS, NC, NV, 
UT

CT,c DE, MS, NC, NV, 
UT

Prior authorization/preferred drug list VT ME,d VT

Cost-savings reported, 
methodology not available

KS, MO, MT, NY, RI, 
SC, TN

KS, MO, MT, NY, RI, 
SC, TN

Other DUR programs usede AL, CO, DC, IA, IL, 
ME,d ND, PA, SD, WI

AL, CO, DC, HI,f IA,  
IL, ND, PA, SD, WI

DUR program not available HI f

NOTE: A report is available on the Medicaid website for all states, except for Arizona. The order in 
which the methods are listed represents the frequency of their use, not the rigorousness. 
aArkansas used a combination of 2 prospective DUR methodologies in 2015.
bMinnesota was included in this group because it reported implicitly the calculation of savings, taking 
into account factors such as claim resubmissions and changes in the drug prescribed.
cConnecticut calculated the rejections without subtracting resubmissions, indistinctly, at the average 
amount paid and at the amount actually paid.
dMaine changed the classification criterion of the total avoided costs.
eRetrospective DUR, maximum allowable cost, dose optimization, maximum quantity limit analysis, 
among other programs. 
fHawaii, which had reported having no DUR program in 2015, presented cost-savings through a 
retrospective DUR in 2016.
DUR indicates drug utilization review; FY, fiscal year. 
Sources: References 13,14.
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states shared details of their methodologies (27 states 
reported full information) and 7 did not.13,14 

After reviewing the 65 prospective DUR reports 
(Table 1) that included methodologic details, it was 
evident that 3 different methods were used to estimate 
cost-savings or cost-avoidance. These include (1) the 
total rejections subtracting resubmissions at the amount 
actually paid; (2) the total rejections without subtract-
ing resubmissions at the average amount paid; and (3) 
the total rejections without subtracting resubmissions 
at the amount actually paid. The order in which the 
methods used by the states are shown in Table 1 rep-
resents the frequency of their use and does not imply 
methodologic rigorousness.13,14 

In addition, we defined a fourth category to account 
for states that reported savings resulting from the prior 
authorizations and the preferred drugs list programs as 
part of the prospective DUR program. In strict sense, 
these are prospective programs because they limit pre-
scribers in what they can prescribe; however, some states 
classified savings from such programs in the “other costs 
avoided” category.13,14 

Table 1 provides details on which method each state 
used, by fiscal year. Most states used the same method in 
2015 and in 2016.13,14 The state of Arkansas used a com-
bination of the total rejections subtracting resubmissions 
at the amount actually paid and the total rejections 
without subtracting resubmissions at the average amount 
paid methodologies in 2015, but subsequently used only 
the former prospective DUR methodology in 2016. Fur-

thermore, Connecticut reported calculating the total 
rejections without subtracting resubmissions at the aver-
age amount paid and at the amount actually paid.13,14 

As noted before, Maine did not inform any cost-sav-
ings through a prospective DUR program in 2015, de-
spite reporting the same items in the 2016 DUR report. 
Therefore, Maine was excluded from the list of states 
using a prospective DUR program in 2015, but it was 
included in the prior authorizations and preferred drugs 
list analysis group for 2016.13,14 

Table 2 shows the cost-savings estimation methodol-
ogies that were used by states,13,14 as discussed below.

Method 1: Total Rejections Subtracting 
Resubmissions at the Amount Actually Paid

In this methodology, the prospective DUR cost-avoid-
ance calculation requires identifying claims with pro-
spective DUR messages that were either denied or re-
versed and resubmitted or claims that were denied or 
reversed and not resubmitted. Some states assume the 
nonresponse by the pharmacist to a soft alert as a denied 
claim (eg, Arkansas).

The prospective DUR total cost-avoidance is equal to 
the sum of the paid claims cost-avoidance and the de-
nied claims cost-avoidance. The sum of the paid claims 
cost-avoidance is calculated by taking the paid dollar 
amount of claims with a prospective DUR message that 
was paid but was subsequently reversed, and subtracting 
the paid amount for the claims resubmitted. 

Similarly, the denied claims cost-avoidance is calcu-
lated by taking the submitted dollar value of the claims 
that were initially denied and had a prospective DUR 
message, and subtracting any claims that were then re-
submitted. In other words, the cost-avoidance is calcu-
lated as the difference between the allowable payment 
amounts of the denied and reversed claims less the allow-
able payment amounts of the resubmitted claims, which 
could have been higher or lower than the original claims.

Most states did not report a time limit for the resubmis-
sion of denied or reversed claims, except for Florida, Mich-
igan, New Jersey, and New Mexico. Florida and Michigan 
established the validity of the resubmitted claims within 
the following 72 hours, in case they were denied, and with-
in the same calendar month for reversed claims. New Jer-
sey established a 60-day period after the date of denial for 
which no future paid claims were identified. In New Mex-
ico, a claim was counted as reversed only if it had been 
reversed within 24 hours (a same-day reversal). Moreover, 
Arkansas established a 7-day time frame for pharmacists to 
respond to a prospective DUR alert; otherwise the claim 
was denied, and no program funds were spent.

In 2015 and 2016, Louisiana identified the cost-sav-
ings associated with the rejected submissions resulting 

Table 2 Cost-Savings Estimation Methodologies
Methodology Formula used

1. Total rejections subtracting resubmissions,  
at the amount actually paid

Overall total prospective DUR cost-savings/cost-avoidancea-c (AD – ASD) + (AR + ASR )

2. Total rejections without subtracting resubmissions,  
at the average amount paid

Estimated total cost-savings/cost-avoidance as a result of 
prospective DURa-c

(D + R ) * E [C]
                      AC
where, E [C] =  C

3. Total rejections without subtracting resubmissions,  
at the amount actually paid

Estimated total cost-savings/cost-avoidance as a result of 
prospective DURa

(AD – AR )

aTotal cost-savings are calculated separately, by conflict code/alert type, if applicable.
bTotal cost-savings attributable to early refill are conservatively calculated as a percentage (X%) of 
the claims for this concept, if applicable.
cDenied claims were compared and matched with paid subsequent claims, based on the unique 
identifier, if applicable.
AC indicates total amount paid for all accepted claims that generated DUR messages; AD, allowable 
amount of denied claims; AR, allowable amount of reversed claims; ASD, allowable amount of 
resubmitted claims that were initially denied; ASR, allowable amount of resubmitted claims that 
were initially reversed; C, total cost by period; D, total number of denied claims; DUR, drug utilization 
review; E [C ], average paid amount per claim; R, total number of reversed claims.
Sources: References 13,14.
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from early refills as a deferred cost. In this way, the 
cost-savings were calculated in proportion to the number 
of days between the date when the claim was initially 
denied and the date when the claim was subsequently 
paid. Likewise, Maryland, New Mexico, and Minnesota 
used multipliers to estimate more accurately the avoided 
costs associated with early refill alerts, because they were 
interpreted primarily as delayed costs. On average, only 
between 15% and 25% of early refill claims were assumed 
to be cost-saving.

When a claim is denied because of a prospective edit, 
there may be a replacement or a substitute claim. To 
look for possible future replacement or substitutes, some 
states create a unique identifier for the claim that is de-
nied, using information on the patient and the Ameri-
can Hospital Formulary Service Pharmacologic-Thera-
peutic Classification of the denied drug. Each denied 
claim is then compared and matched with subsequent 
paid claims based on the unique identification number. 
When a match is found, the denied claim is no longer 
considered for savings calculation. For a detailed exam-
ple of this methodology, please refer to the 2016 Arkan-
sas Medicaid DUR report.1

Some states (ie, New Jersey, Louisiana, Maryland, 
New Mexico, and Ohio) reported savings using the total 
rejections subtracting resubmissions at the amount actu-
ally paid methodology at the alert (eg, drug–drug inter-
action) and drug levels. Similarly, in most of the state 
reports, the savings are estimated on an annual basis, but 
some states reported these figures monthly (ie, Virginia) 
or quarterly (ie, Georgia and New Jersey).

States using this methodology saved more than $729 
million in 2015 and $809 million in 2016; the average 
cost-savings per state was $43 million and $48 million in 
the first and second years, respectively. Florida was not 
included, because of a dramatic decrease in savings from 
2015 to 2016 (from $1.1 billion to $300 million).13,14

Method 2: Total Rejections without Subtracting 
Resubmissions at the Average Amount Paid

A second methodology used in years 2015 and 2016 
to calculate cost-savings through the prospective DUR 
program is the multiplication between the numbers of 
rejected and no response claims with DUR edits and the 
average amount paid per prescription. The average is 
calculated as the ratio between the total paid amount for 
drug requests and the number of paid claims.13,14

In a slight variation of the methodology, Wyoming 
calculates savings by adding the total amount paid for 
reversed claims to the denied amount. However, Texas 
performs a disaggregated analysis between the denied 
requests, with and without substitute therapies, within 7 
days of the original denial for the same drug category; 

with substitute therapies, the final calculation includes 
an adjustment that is equal to the reimbursement 
amount of the substitute therapy. 

Some states (ie, California, Indiana, Massachusetts, 
and Oklahoma) assumed that a percentage of all cancella-
tions and nonresponses were duplicate edits, so the savings 
amount that was previously calculated was subsequently 
adjusted down by multiplying by a number between 0 and 
1, depending on the specific percentage defined by each 
state. In Texas, duplicates were defined as claims with the 
same client identification and drug (ie, generic code num-
ber) within 7 days of the initial denied request. The dupli-
cates are excluded to calculate the number of unique de-
nials before being multiplied by the average paid amount.

Likewise, some states use an additional adjustment 
down of the estimated costs for early refill denied claims, 
under the assumption that the larger proportion of the 
costs associated with these denials were delayed costs 
rather than avoided costs (ie, they should be covered in 
the future once the time limit to refill was reached). 

As in the previous methodology, the cost-savings are 
reported by alert type and by drug with a similar de-
scription, strength, and route of administration. Also, 
most states report savings on an annual basis and follow 
what is required by CMS. The states using this method-
ology saved more than $953 million in 2015 and $811 
million in 2016; the average cost-savings per state was 
$105 million and $101 million in the first and second 
years, respectively.13,14 

For a detailed calculation used by any of the states 
using the methodology, please refer to the 2016 Medic-
aid DUR reports for California and Texas.14

Method 3: Total Rejections without Subtracting 
Resubmissions at the Amount Actually Paid

The third methodology is the simple sum of the 
amounts paid per claims, either reversed or denied 
(which includes no responses in some cases), that were 
associated with a DUR rejection. Unlike the previous 2 
methodologies, no adjustments were made for duplicates 
or early refills, thereby assuming that 100% of the denials 
and nonresponses generated savings. Savings are report-
ed by the type of alert on an annual basis.13,14

States using this methodology saved more than $657 
million in 2015 and $602 million in 2016; the average 
cost-savings per state was $109 million and $100 million 
in the first and second years, respectively.13,14

For a detailed numeric example, see the 2016 Medic-
aid DUR report for Nevada.14

Discussion
In 2016, 40 states reported a Medicaid prospective 

DUR program evaluation; of these states, 33 reported 
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information on the method used. In most states, the es-
timation was most frequently done by private third-party 
companies. According to CMS’s consolidated report, 
states saved an average of $52.9 million total, which is 
almost 50 times more than was reported in the retrospec-
tive DUR program ($1,247,960).14

However, as shown in this article, at least 3 different 
methodologies are used by states across the country, thus 
making comparisons and descriptive statistics unreli-
able. In addition, some states reported their methods 
vaguely or not at all. The analysis presented here is 
limited by the amount of information available to the 
public on Medicaid’s website.

According to the per-state cost-savings (total and aver-
age), method 1 penalizes more savings estimates per state, 
because it subtracts resubmissions, whereas methods 2 and 
3 bring higher savings per state because no subtraction is 
performed. Using the average or actual amount paid 
makes less of a difference in terms of these methodologies.

Because of the lack of a common methodology used in 
measuring cost-savings in the Medicaid DUR program, 
the reported savings of 18% in 201614 resulting from the 
prospective and retrospective DUR programs is not accu-
rate, because it is derived from a mix of different methods.

Conclusions
Previous research showed that there is great variation 

among states in the methods they use to measure how the 
Medicaid retrospective DUR program assesses its savings. 
The current study shows that this variation also applies to 
the prospective DUR program. Because of the lack of a 
common methodology, any potential savings in the DUR 
program reported by states may be inaccurate, because of 
the use of mixed methodology. We therefore suggest that 
an effort be made to define a common methodology by the 
federal government to improve how the program is mea-
sured and understand how the program is performing. 

This is not an easy task, because decisions are made at 
the state level, but CMS may offer technical guidance, at 
a low cost. One way would be for CMS to convene the 
different organizations that perform the DUR program 
savings estimates for each state, and assess what could be 

a common methodology, given the information avail-
able. Another way could be to request that states report 
their savings using the most frequently used method in 
other states, as well as their chosen method, in the event 
that those 2 methods are not the same. n
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